The purpose of the investigation was to determine the relative oxygen consumption (Vo2), heart rate and oxygen pulse associated with the constituent elements of an exercise-to-music class. Six women exercise-to-music leaders with a mean(s. cise to music is not a single movement pattern, but an aggregate of calisthenic and dance patterns10. Thus, when analysing an exercise-to-music programme, some consideration should be given to the movement elements within the class. To date research in relation to class structure has concentrated on the methods and tempo of locomotion2'-46-8. However, little attention has been focused on the callisthenic component of exercise-to-music classes.
There seems little doubt that aerobic dance or exercise to music can be a successful means of aerobic conditioningl-8. However, few of these investigations distinguish between the types of movement used in the exercise-to-music classes1' 2'4'6'79. Exer cise to music is not a single movement pattern, but an aggregate of calisthenic and dance patterns10. Thus, when analysing an exercise-to-music programme, some consideration should be given to the movement elements within the class. To date research in relation to class structure has concentrated on the methods and tempo of locomotion2'-46-8. However, little attention has been focused on the callisthenic component of exercise-to-music classes.
Additionally, the potential of exercise-to-music to induce an aerobic training effect varies with the participant. For example, Moore et al."' reported that 20-30 min of low-impact aerobic dance performed four times a week produced a training effect in individuals with no history of regular activity, but not in individuals who had. Goss et al.12 reported that men, with an average VO2max of 55mlkg-'min-1, used both anaerobic and aerobic metabolic pathways when completing bench-stepping tasks similar to those found in community fitness settings. This illustrates that the appropriateness of a given exercise regimen within a commercial setting differs between individuals. Consequently, when designing an exercise prescription involving exercise to music, both the structure of the prescription and the aerobic capacity of an individual should be considered.
The purpose of this study was to determine the Vo2, heart rate and oxygen pulse values associated with typical locomotor (circuit, jump and low-impact) and callisthenic (prone and side/supine) activities within exercise-to-music classes. 
Subjects and methods

Results
The relative Vo2 of class elements ranged from 20.0 ml kg-l min1 (side/supine) to 40.6 ml kg-' min1 (circuit; (Table 1 ). The heart rates for the circuit and jump elements were significantly greater than for the floor elements. The low-impact element had a greater heart rate than the side/supine element. The two floor elements had heart rates which were not statistically different. There were moderately large ESs between the low-impact element and the circuit and jump elements (0.87, 0.77; Table 1 ); the low impact and prone elements (0.88); and the prone and side and supine elements (0.71). Thus, ES data suggested that there were marked differences between the heart rates of all elements, with the exception of the jump and circuit elements (circuit jump > low impact > prone > side/supine).
The circuit (13.07mlbeat-1) and side/supine (8.41 ml beat-') elements had the highest and lowest oxygen pulses respectively ( Table 1 ). The oxygen pulse was significantly greater for the upright locomotor elements than the floor elements. The prone element had a greater oxygen pulse than the side/supine element (circuit jump low impact > prone > side/supine). The ESs describing the differences between the elements mirrored that of the post hoc analyses (Table 1) .
Discussion
The oxygen consumption, heart rate and oxygen pulse were not similar for all class elements. Consequently, the potential for aerobic conditioning differed between class elements. Vo2, heart rate and oxygen pulse data were analysed using inferential and ES statistics. Many readers of research presume that a significant P value arising from the manipulation of the independent variable indicates practical significance'5. However, Thomas et al. ' 5 illustrated that sample size and not the manipulation of the independent variable often determined whether a significant P was attained. Consequently, Thomas et al. ' 5 requested that ES and P values be reported so that the reader could assess the 'meaningfulness of the treatment'. In the case of Vo2 and heart rate data in this investigation, it appeared that the inferential procedures on occasion did not detect differences which were of practical significance'5. This discrepancy between the ES and P values was a function of sample size. Power analysis before an investigation enhances the probability of ES and P values producing similar interpretations of the data. Such a matching is desirable. However, power analysis is difficult in the absence of prior, similar investigations, as was the case in this investigation.
The post hoc and ES data indicated that there was a continuum of Vo2 cost for the various class elements, with elements performed in an upright posture having a greater Vo2 than the floor elements (Table 1) .
Furthermore, ES data suggested that the difference between the high-impact (circuit and jump) and low-impact elements was of practical significance (circuit = jump > low impact > prone > side/ supine). This difference between high and low impact elements is consistent with the findings of Williford et al. 7 .
While the Vo2 values of the callisthenic elements were the lowest in this investigation, they had a greater mean(s.d.) Vo2 than the low-intensity, low-impact routines of Williford et al.7 (18(2) ml kg-' min-'), suggesting that not all upright elements have a greater oxygen cost than floor elements. The tempo of music used to pace the exercise does influence the Vo2 associated with a particular exercise-to-music routine3 4 7. In the Williford et al.7 investigation the tempo of the music used was 120 beats min-, while in the prone and side/supine tracks the tempo was 144 and 132 beats minu respectively.
The Vo2 values for the upright elements of this study were similar to that reported by Williford et al.7 for high-intensity, high-impact aerobics, and by Otto et al. 4 for high-and low-impact aerobics. However, the low-impact element of this investigation had a greater Vo2 than the low-impact activities of Williford et Locomotion is often the goal of upright elements in an exercise-to-music session. The mean(s.d.) oxygen consumptions for walking (27.5(1.9)mlkg-1min-1), jogging (30.9(2.4)mlkg-1min-') and high intensity walking (34.0(2.9) ml kg-' minr-) at the pace typically found in an exercise-to-music session (2 m sec') were found to be significantly different from one another2. The Vo2 associated with the low-impact element of this investigation and the high-intensity walking of Elliot et al.2 were of a similar magnitude. Elliot et al.2 attributed the elevated oxygen cost of high-intensity walking to the exaggerated arm action and flexed support leg position. These characteristics are also common to low-impact routines.
The participants in this investigation were experienced exercise leaders and thus performed the movement sequences with a minimum of extraneous movement (i.e. they were efficient). Consequently, the Vo2 values associated with these class elements may be greater in less experienced practitioners.
Heart rates are regularly used in the field to determine if an exercise regimen is sufficiently intense to produce an aerobic training effect. The American College of Sports Medicine (ACSM)16 states that heart rates between 65 and 90% of maximum are necessary to induce an aerobic training effect. However, there is evidence which suggests that heart rate may be an inappropriate index by which to gauge the intensity of exercise-to-music regimens. For example, at a given heart rate, exercise to music elicits a lower Vo2 and oxygen pulse than running5. Stanforth et al. '7 reported that the linear relationship between % Vo2max and heart rate was Br J Sp Med 1994; 28(1) 45 only valid in exercise-to-music routines in which there was substantial lower limb involvement. Specifically, at a given heart rate, oxygen consumption was less in conditions where there was minimal lower limb involvement as opposed to substantial lower limb involvement. Our oxygen pulse data suggested that heart rate may not be a good index by which to compare the intensity of locomotor and callisthenic class elements. Oxygen consumption is the product of heart rate and oxygen pulse. The oxygen pulse for the callisthenic class elements was significantly less than the locomotor elements (Table  1) . Consequently, for a given increase in heart rate there was a greater increase in the Vo2 for the locomotor than the calisthenic elements. This suggests that heart rates should only be used to gauge the intensity of exercise within and not between movement elements.
In conclusion, the Vo2, heart rate and oxygen pulse associated with locomotor routines were greater than for the calisthenic elements. Heart rate appeared to be an appropriate index by which to gauge the intensity of exercise within, but not between, exercise-to-music elements. This resulted from differences in the oxygen pulse associated with the locomotor and callisthenic elements. There is a need to describe more exercise-to-music routines so that exercise prescriptions may more closely approximate the needs of the individual participant.
